Differences in lipid distribution and expression of peroxisome proliferator-activated receptor gamma and lipoprotein lipase genes in torafugu and red seabream.
Lipid content is one of the major determinants of the meat quality in fish. However, the mechanisms underlying the species-specific distribution of lipid are still poorly understood. The present study was undertaken to investigate the mechanisms associated with lipid accumulation in two species of fish: torafugu (a puffer fish) and red seabream. The lipid content of liver and carcass were 67.0% and 0.8% for torafugu, respectively, and 8.8% and 7.3% for red seabream, respectively. Visceral adipose tissue was only apparent in the red seabream and accounted for 73.3% of its total lipid content. Oil red O staining confirmed this species-specific lipid distribution, and further demonstrated that the lipid in the skeletal muscle of the red seabream was mainly localized in the myosepta. We subsequently cloned cDNAs from torafugu encoding lipoprotein lipase 1 (LPL1) and LPL2, important enzymes for the uptake of lipids from blood circulation system into various tissues. The relative mRNA levels of peroxisome proliferator-activated receptor gamma (PPARγ) and the LPLs of torafugu were determined by quantitative real-time PCR together with their counterparts in red seabream previously reported. The relative mRNA levels of PPARγ and LPL1 correlated closely to the lipid distribution of both fish, being significantly higher in liver than skeletal muscle in torafugu, whereas the highest in the adipose tissue, followed by liver and skeletal muscle in red seabream. However, the relative mRNA levels of LPL2 were tenfold lower than LPL1 in both species and only correlated to lipid distribution in torafugu, suggesting that LPL2 has only a minor role in lipid accumulation. In situ hybridization revealed that the transcripts of LPL1 co-localized with lipids in the adipocytes located along the myosepta of the skeletal muscle of red seabream. These results suggest that the transcriptional regulation of PPARγ and LPL1 is responsible for the species-specific lipid distribution of torafugu and red seabream.